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Let M be a separable, infinite dimensional complex Hubert space. We denote by Á/ the set of all (bounded) normal operators on U. Notice that A is closed (in the norm topology).
An operator D on )i is said to be diagonal if there is an orthonormal basis {en} and a sequence of complex numbers {A"} such that Den = Ane for all n. Thus, the diagonal operators are those in M whose eigenvectors span the whole space.
It follows from the spectral theory that every normal operator can be approximated (in norm) by diagonal operators. Even so, diagonal operators are usually considered to be rather special and thus one may think that such operators are rare in some sense. However, the following result shows the opposite: most normal operators are diagonal (in the sense of Baire's categories). 
